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Abstract

To complement previously published data on
the seismicity of Western Australia, earthquake
data for the period 1849-1900 are summarised,
and those for the period 1900-1960 reassessed.

The first known earthquake report in Western
Australin was during 1849 when Perth was
noticeably shaken,

The Geraldton, Barrow Range. and Roebourne
regions have a history of seismic activity prior
to 1900 although little activity has occurred
in these areas since then. ©Of particular in-
terest is an 1885 earthquake located off-shore
near Geraldton which generated a minor
tsunami thereby suggesting a magnitude of 6.5
or more

Epicentres and magnitudes (ML) are esti-
mated for sixteen earthquakes during the
period 1900-1960. All but one of these were in
the South-west Seismic Zone, to the east of
Perth, where activity appears to have increased
markedly since about 1940,

A body wave magnitude of 7.1 is determined
for the 1941 Meeberrie earthguake. This deter-
mination tends to confirm macroselsmic evidence
that this event is the larzest known earth-
quake to have occurred in Australia to date,
and that the depth of focus is greater than
normal for continental earthguakes.

Introduction

A description of the seismicity of Western
Australia (Everingham, 1968a) revealed an in-
adequate knowledge of earthquakes which oc-
curred in the peried prior to October 1959 when
the Mundaring Geophysical Observatory com-
menced seismological recordings with modern
instruments. Prior to this the details of only one
earthquake in Western Australia (at Meeberrie
in 1941) were known, whereas subsequently over
two hundred were located for the relatively
short period October 1959-June 1965. No details
of seismieity prior to 1900 were given in Ever-
ingham's report.

In order to improve knowledge of earlier
events further investigations were carried out,
with the result that additional infoermation was
found to be available from three main sources.
These were (a) newspaper and Meteorological
Bureau reports of events which happened prior
to 1900; (b) seismograms of the Milne Shaw
seismograph operating at the Perth Observatory
(station PER) during the period 1923-1960: and
(c) intensity data contained in the Perth Obser-
vatory files covering the period 1923-1960.

! Bureau of Mineral Resources, Geophysical Obser-

vatory P.O. Box 323, Port Moresby., P.N.G.
: Bureau of Mineral Resources P.O. Box 378, Canberra
City, A.C.T. 2601,

Data for the period prior to 1900

The earliest known reference to Western
Australian seismicity is a legend to be found in
a book of aboriginal legends named “An Attempt
to Eat the Moon", by Deborah Muller-Murphy
(1958). The legends pertain to the area in the
vicinity of Busselton and the one of interest
here, entitled “The Great Shaking"”, gives a
vivid desecription of earthquake (and perhaps
volcanie and weather) effects which were accom-
panied by changes in the topography and sea
level. The existence of the legend suggests that
a major earthquake which oeccurred unknown
cenfuries ago was destructive enough to make
a lasting impression on the loeal population.

The only list of data on earthquakes that
occurred before 1900 appears to be that published
by the Commonwealth Bureau of Meteorology
(1929). Their volume gives very brief deserip-
tions of earthguake reports during 1849-1927,
those for the 1900-1927 events being much the
same as descriptions extracted from Perth Ob-
servatory files by Everingham (1968a). The
first known map of earthquake reports in West-
ern Australia also appear here, Although the
first earthquake listed took place in 1849, the
Bureau pointed out that the information was
accumulated regularly only after 1878 so that
further reports of 1829-1878 tremors may be
discovered in the future.

Newspapers were searched for references to
events listed by the Bureau of Meteorology, and
extracts from these references are listed in the
Appendix. Where a newspaper report of a listed
earthquake could not be discovered, the details
given by the Bureau of Meteorology were used.

Descriptions of three events not listed by the
Bureau of Meteorology are also given in the
Appendix; of particular interest is the descrip-
tion contained in a log of Ernest Giles’ inland
exploration journey of 1873.

For this study no attempt was made to
search for earthguake reports in everv news-
paper published before 1900. To locate reports
in this manner would be extremely time-
consuming and probably inefficient because of
the difficulty in reading the archival microfilm
coples of the newspapers and because of the
haphazard way in which reports were included
in these newspapers. Even when the dates of
events were known, the authors often found it
difficult to locate the reports in the newspapers.

The earthquake which caused the highest
felt intensities (probably Modified Mercalli (MM)
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6 or 7) prior to 1900 were at Barrow Range
(1873) and Geraldton (1885). A one metre drop
in sea level reported to have been associated
with the Geraldton event is a typical tsunami
effeet caused by submarine land-sliding or fault-
ing and indicates an off-shore epicentre for the
earthquake. A shallow earthquake with a mag-
nitude (MS) of at least 6.5 would probably be
required to cause such a sea-wave (Iida, 1963).
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Figure 1.—Locality map. The year of pre-1900 earth-

guakes is shown beneath the town or locality affected.

Assuming a magnitude of 7.0 or less, the felt
intensities suggest an epicentre within about
100 km distance from Geraldton.

With the exception of the Table Mountain
event of 1885 (position unknown) localities of
these earthquake reports listed in the Appendix
are plotted on Figure 1.

Data for the period 1900-1922

All but a few years of the Perth Observator
seismograms for the period 1904-1922 when the
Milne seismograph was in operation, could not
be located. However this type of recording, ex-
tremely crude by modern standards, would have
been of little use for the study of the relatively
small magznitude earthquakes which occurred
during that period. Also, the population was
sparse, newspaper descriptions and filed reports
from the public pertaining to tremors Were
sketchy and consequently it was not possible to
improve the data tabulated by Everingham
(1968a) in his Table 5.

In view of the occurrences of the major earth-
quake with surface faulting near Meckering on
14th October, 1968, it is interesting to find that
the first known reports of earth tremors in the
vicinity of the fault plane were in 1911 and 1916
and that otherwise, prior to the fortnight before
the major event, no further significant activity
was noted there.

Data for the period 1923-1960

Intensity data used for the location of

epicentres

Because of the experience gained in recent
vears, it was possible to determine epicentres of
most of the Western Australian earthquakes re-
corded on the improved Milne-Shaw seismo-
sraph by scrutinizing the Perth Observatory

Table 1

South Western Australian

earthquakes recorded at

Perth Observatory 1923-1960.

Approx.

Magnitwle

Year Iate Origin Plaece Lat"s Long kK

Time

GAMLT. MI* ML
1940 Dee 15 2145 Beverleyv- Brookton 32.2 117:-2 4.2
1646 Apr 19 2113 West of Yallingup (33-5) (114:5) By
] 94t Sep 17 1512 Pingelly (32-5) (116-49) 15
140410 May 02 100U Vericain 309 116G 4 a1
19459 May 0OF 1705 Yaericoin 300 10064 4-1
1052 Mar 11 (s Bolzart o1 3 1165 {(4:6) T |
1054 Nov 27 =50 Talbot Brook (32-0) (116-7) 30
1955 Apr 24 Do14 Yoericoin 30-9 116-4 (31} 4-7
1955 Apr 29 19449 Yerieoin 30-9 11654 {-4
1955 Aug 29 BT Gabalong B0-7 1164 53
18955 Auz 30 1352 Gabalong 30-7 1164 {(5-5) D8
1955 Aug 430 1-07 Gabalong 30-7 1164 L. 7
1955 Aug 40 1656 Gabalong 307 1164 -6
1950 Feh 24 027 Y ericoin (330 - 9) (116-4) 4-5
1950 Apr 05 2513 Y ericoin (30-4) (116-4) 4-5
1955 Mar 20 0503 Beverley- Brookion B33 117-2 [5-2) 3-8

NOTES : ML relative determinations from max. trace amplitude NS Milne-Shaw recording at PER.
ML* itude estimated from intensity data.
82:2 e L) 255,

(33 -5) neear L 05,
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Figure 2.—Earthquakes in the active zone to the east
of Perth recorded by the Perth Observatory Milne-Shaw
selsmograph, 1923-1960,

files of earthquake reports and newspaper cut-
tings. For example, Carrigy and Main, of the
University of Western Australa, sent out a
number of intensity questionnaires for earth-
aguakes which occurred at Bolgart (1952), Yeri-
coin (1955) and Gabalong (1955} (see Figure 2),
and replies to these clearly indicated the epi-
central regions; in other examples the similarity
of reports with those from areas which have
heen active since 1960 gave a good lead to the
epicentral position. Moreover, it was possible
to use the S-P time on the Milne-Shaw seismo-
grams converted to epicentral distance (using
recently determined travel-times), to roughly
confirm the distance from Perth to the epi-
centres determined from the felt reports.

Fortunately many epicentres could be deter-
mined fairly accurately because: (a) most of
the events recorded at Perth were large enough
to bz felt clearly; (b) the focal depths of local
events are generally very shallow so that maxi-
mnum intensities are felt in very localised areas
close to the epicentres; and (e¢) reports of
freauent loud explosive sounds caused by after-
shocks and foreshocks are commonly made from
areas within a tew kilometres of the main
shorck.

In some instances the Perth Observatory
wrengly reported that a local felt earthguake
was recorded on the seismogram, e.g. a distant
event recorded at the time a loecal tremor was
felt at Albany on 2 Fehruary, 1937, was
assumed to have caused the shaking of that
town. In other instances recordings were weak
or undecipherable and did not provide any
additional information.

The epicentres are listed in Table 1. Except
for the 1946 event to the west of Yallingup
all events were in the South-west Seismic Zone
ithe known NNW-SSE trending zone of activity,
aboul 60 km east of Perth described by Ever-
ingham, 1968a) and the positions of these epi-
centres are shown in Figure 2.

Magnitude determinations

Magnitudes were estimated in two ways: (a)
approximately from intensity information dis-
cussed above: and (b) from the Milne-Shaw
seismograms, assuming a nominal magnification
of 250.

Where there was sufficient information, the
felt intensities for a given earthquake were com-
pared with those experienced in recent earth-
quakes of known magnitudes, and for which
isoseismal maps have been drawn (see Evering-
ham and Parkes, 1971). Four magnitudes
estimated in this manner are included in Table
1 under the heading ML*.

Because the periods of ground motions could
not be measured on the Milne-Shaw recordings,
the trace amplitudes could not be converted to
standard Wood-Anderson amplitudes for deter-
mination of local magnitude values. However,
using the maximum trace amplitudes registered
on the Perth Milne-Shaw seismogram and the
nomogram of Gutenberg and Richter (1942),
relative local magnitudes (ML) of eighteen
events were determined. The level of these
magnitudes was then adjusted so that the mean
value of the four determinations from iso-
seismals equalled the mean value of the relevant
four determinations using the Milne-Shaw re-
cords. Results are listed in Table 1. Magni-
tude values are probably accurate to 0.5 units.

Table 2

Meeberrie (1941) earthguake Determinations.

Magnitude Magni-  Assumed
tdetermined tde foeal Hemarks and reference
from (M=) depth
(k)
surface waves 6= shallow  Gutenberg and Richter (19543,
Depth factor not included in
magnitude formula,
isnseismals (G-0*) B0 Bolt’s (1959} depth, *Maunitude
determined by Everingham
and Parkes (1971).
isoseizmals (7-T*) (i) Gutenberg aml Richter's (1954)
depth, Alsa  approximate
depth  indicated by  macro-
seismic data ( Everinglim and
Parkes, 1971).
hody waves 73 shallow  Depth not eritical. Body wave

magnitude (mB) = mB{(MUN)
0-4 where mB (MIUUN) is
determined

nsing  Evering-
ham's (1965h) curve B for
attenuation  funetion., Con-
verted to AlS via mB 2.5 4

063 MsS,
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It is suggested by Everingham and Parkes
(1971) that the 1941 Meeberrie earthquake sur-
face wave magnitude (MS—6.8) given by Guten-
berg and Richter (1954) is too low because the
earthquake focal depth was probably in the
vieinity of the maximum depth (50 km) for
which the method of surface wave magnitude
determination is applicable. To throw further
licht on this suggestion, a body wave magnitude
was determined from the Perth Observatory
seismogram using the currently standard em-
pirical method employed by the Mundaring
Geophysical Observatory (Everingham, 1968b).
Table 2 lists the result along with other magni-
tude determinations for the earthqguake.

The body wave magnitude, admittedly not very
accurate because of its derivation from the
Milne-Shaw recording, does tend to confirm
that the magnitude determined from surface
waves is too low. It is considered that in view
of the evidence given in Table 2 a magnitude
(MS) of 7.2 and Gutenberg and Richter's (1954)
focal depth of 60 km should be adopted for the
Meeberrie earthquake.

The 1941 Meeberrie event is apparently the
deepest and largest known to have occurred in
the Australian continent since instrumental re-
cordings commenced in the early 1900's. The
1968 earthquake at Meckering with MS 6.8 is
the second largest to have occurred in Aus-
tralia.

It is unfortunate that for the one event (3
October 1959) which was recorded at both
Mundaring and Perth Observatories before the
Milne-Shaw seismograph at Perth was closed
down, the recording from Perth was spoilt by
traffic noise and a direct comparison of mag-
nitudes determined from each instrument could
not be made.

Conclusions
Pre-1900 newspaper reports of pronounced
earthquakes at Geraldton (1885), Barrow

Range (1873), and Roebourne (1888-1893) are
interesting because there has been practically
no evidence of activity in these regions since
1800. The areas should be considered as ‘active’
areas 1n earthquake risk analysis.

The 1849 report of shaking in Perth is the
parliest known report of a tremor, and in Perth
the intensity (MM5?) experienced then was
probably not exceeded until 1968, when the
Meckering earthquake caused intensities of up to
MMSE.

As a result of careful inspection of seismic
records, newspaper cuttings and Perth Observa-
tory files for the period 1900-1960, epicentres
and magnitudes of 16 minor earthguakes in
the South-west Seismic Zone were determined
with reasonable accuracy; also a body-wave
magnitude was obtained for the 1941 Meeberrie

earthquake. This earthquake, with magnitude
M- 7.2, is the largest one to have occurred In
Australia since about 1900.

Within the South-west Seismic Zone, most of
the centres listed in Table 1 which were seismic-
ally active during the period 1923-1960 have also
been active since then t(Everingham, 1968a).
Tremors in the area have been noted relatively
frequently since 1878, but they have become more
frequent since 1940. The Perth seismograms
prove that earthquakes with magnitudes (ML)
of 45 or greater could not have occurred in
the zone during the period 1923-1939, and the
observed effects suggest that none occurred
during 1900-1922. However, during the period
from 1940 to the end of 1967, 12 earthquakes
with ML 4.5 or more had occurred in the area
and during 1968-1970 there were a further six.
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Appendix;: Earthquake Felt Reporis, 1849-1900
1849 August 4, Perth

Inquirer, 8 August 1849;

‘On Saturday last, about a quarter past four
o'clock a.m., several of the inhabitants of Perth
were awakened by what they conceived to be
a slight shock of an earthquake; it was momen-
tary, but quite sufficient to make the glasses
ring, and to shake the articles of furniture in
the rooms, such as the bedsteads etc. The same
phenomenon was observed at Fremantle and
Guildford. This is the first time such an oc-
currence has been noticed in Western Aus-
tralia, which bears no trace of having been
recently a voleanic country, and is not there-
fore liable to those disturbances of the earth’s
surface felt in existing wvolcanic regions. If
this were a slight shock, it will most probably
be found to be nearly simultaneous with one of
greater severity that has happened elsewhere,
some great distance away, of which it was a
prolongation and perhaps the terminative =ffect,
We cannot hear that any damage was effected,
or indeed that any trace of its visit has been
left to substantiate the fact of a shock having
occurred. The weather at the time was per-
fectly calm, although there were several heavy
showers during the night, and some thunder
and lightning".

Perth Gagzette, 10 August 1849:

‘Early on the morning of Saturday last, shortly
after four o'clock several persons in Perth, Fre-
mantle and Guildford were aroused from their
slumbers by what is supposed to have been a
slight shock of an earthquake, but whatever
nature the mysterious visitant was of, a motion
of the earth was vervy perceptible, and suffi-
ciently strong to shake the houses and the
articles of furniture in them, particularly the
bedsteads, which appear to have been special
articles of visitation, causing some of the occu-
pants to quit them in haste; report says that
one gentleman looked under his bed to see if
the earthquake was there, and that another
peaped_out of his window to see which way it
was going’.

1873 December 15, Barrow Range

Giles’s Diary, Vol. 1. Ch. V. pp. 240-242:

‘I was in a state of bewilderment at the
thought of the water having so quickly dis-
appeared, and I was wondering where I should
have to retreat to next, as it appeared that in
a day or two there would literally be no water
at all. I felt ill again from my morning’'s walk,
and lay down in the 110° of shade, afforded by
the bough gunyah which Gibson had formerly
made.

I had scarcely settled myself on my rug when
a most pronounced shock of earthquake oeccur-
red, the volcanic wave, which caused a sound
like thunder, passing along from west to east
right under us, shook the ground and the gun-
yvah so violently as to make me jump as though
nothing was the matter with me. As the wave
passed on, we heard up in the glen to the east

of us, great concussions, and the sounds of
smashing and falling rocks hurled from their
native eminences rumbling and crashing into
the glen below. The atmosphere was very still
today, and the sky clear except to the deceitful
west.

Gibson is still so ill that we did not move the
camp. I was in a great state of anxiety about
the water supply, and Tietkens and I walked
first after the horses, and then took them up to
the glen, where I was enchanted to behold the
stream again in full flow, and the sheets of
surface water as large and as fine as when we
first saw them. I was puzzled at this singular
circumstance, and concluded that the earth-
quake had shaken the foundations of hills, and
thus foreced the water up: but from whatsoever
cause it proceeded, I was exceedingly glad to
see it. Today was much cooler than yesterday.
At three P.M., the same time of day, we had
another shoek of earthquake similar to that of
vesterday, only that the voleanic wave passed
along a little northerly of the camp, and the
sounds of breaking and falling rocks came over
the hills to the north-east of us.

Gibson was better on the 17th, and we moved
the camp up into the glen where the surface
water existed. We pitehed our encampment upon
a small piece of rising ground, where there was
a fine little pool of water in the creek bed,
partly formed of rocks, over which the purling
streamlet fell, forming a most agreeable little
basin for a bath’.

1873 December 23, Barrow Range
Giles’s Diagry. Vol 1. Ch. VI, p. 247:

. . . rocks above us so that he and Jimmy
had need to defend themselves with firearms.
Our bough-house was a great protection to them.
and it appeared also that these wretches had
hunted all the horses away from their feeding
ground, and they had not been seen for three
days, and not having come up to the water all
the time we were away. At four P.M., we had
our afternoon earthquake, and Gibson said the
sheeck had occurred twice during our absence’.

1878 March 17. Northam

‘A slight earthquake shock was felt here
and for a few miles north of the town at 4 p.m.’

1885 January 5, Geraldion
Morning Herald, 7 January 1885:

‘T have tc report that a slight shock of earth-
guake occurred here last night, somewhere
about 10 o'clock. The ground was sensibly
shaken and all the windows and doors of our
houses by their rattling, slamming and shaking
indicated that an earthquake was occurring.
The sensation produced resembled very much
that which is occasioned by the rattling of the
wheels of a vehicle or the still more rumbling
noise of a succeszsion of railway carriages in
motion’,
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Victoria Express, 7 January 1885:

‘About five and twenty minutes past ten on
Monday evening the inhabitants of Geraldton
were startled—many from their slumbers—by a
severe shock of earthquake. The shock appeared
to travel from a north-easterly direction and
was preceded by a peculiar subterranean mur-
mur lasting some seconds. This was followed by
a tremor of the earth, which shook buildings
and their contents in a most alarming manner.
The shock from its first premonitory murmur
to its complete subsidence must have lasted
fully twenty seccnds; and was of exceptional
severity, Walls rocked, casements and the con-
tents of rcems rattled loudly, and a gentleman
informs us that his bird was thrown off its
perch. It aroused almost everybody in the town
and for a time caused considerable consterna-
tion. There was no electrical disturbances in
the air, the night being clear, calm and chilly
for the time of year. Shortly after the shock
the sea subsided fully three feet in a quarter
of an hour, but there was no subsequent rush
of the tide, the water rising gradually. Accord-
ine to the cable news we publish in another
column the earth appears to have been in a
state of ereat disturbance during the past few
days in Europe, and we anticipate receiving
further intellicence of a very heavy earth-
guake in some parts of the world not very
remote from ourselves.

Further particulars are to hand concerning
the shock, and we learn from one of the men
in charge at Point Moore Lighthouse that the
shock was so severely felt there that he was
almost thrown off his feet, Mr. du Boulay in-
forms us tnat the shock was also felt with much
severity at his residence at Woorrie. A corres-
pondent at Northampton telegraphs to us that
the houses in the town were violently shaken
and that a number of people were greatly
frizhtened but no damage was done.

The shock does not appear to have been felt
at the Gascoyne as our Carnarvon correspondznt
reports nothing unusual has occurred here, and
the weather is fine and considering the season
moderately cool. Up to the time of going to press
we had received no information from Perth as
to whether the shock was felt there’.

West Australian, 7 January 1885:

‘A severe shock of earthquake occurred here
about half past ten o'clock last night, preceded
by a strange subterranean rumbling, and lasting
about ten seconds. Houses were violently shaken
by the tremor and walls rocked, eausing much
consternation. The sea, algo, subsided about
three feet in the course of a quarter of an hour,
and then gradually returned to its ordinary
level. The weather at the time was clear and
the temperature cold'.

West Australion, 12 January 1885

‘From Geraldton a correspondent writes:—
“At about 10.45 p.m. on the 5th instant, we
were all greatly astonished by an earthquake
shock which lasted for fully 30 seconds. So

great was the alarm excited that one lady
fainted, others shrieked, and many persons
rushed into the streets in great consternation.
I. with others, was in Hosken’s Hotel at the
time: the building was shaken from top to
bottom, and I must confess I was really startled,
while the amazement depicted upon the coun-
tenances of my companions was a sight to see.
We hastened to the outer door whether persons
rushed from all parts of the house to inquire
the eause of the extraordinary vibration of the
building. The shock seemed to come from a
north easterly direction and some people declare
that it was preceded by a rumbling noise. There
ic no doubt the shock has been generally felt
in this district, and we may expect to hear of
voleanic disturbances of some magnitude else-
where"’

1885 Marech 17, Table Mountain
(Upper Gascoyne)

A slight but distinct earthquake shock oc-
curred at 7.40 p.m. A rumbling sound like dis-
tant thunder was audible for nearly 10 seconds.

1885 May 8. Geraldton, Dongara. Greenough
West Australian, 11 May 1885:

‘A very heavy shock of earthquake took place
at six o'clock this morning and lasted fully
three quarters of a minute, in the direction of
East to West. Persons were thrown from one
side of their bed to the other, houses rocked
violently and the disturbance altogether was of
an extraordinary and alarming kind. The
weather was very overcast and threatening, It
is reported from Greenough that the shock was
very heavy there, displacing plaster at the
police station. Giles of the eastern valley re-
ports that his house rocked tremendously and
was nearly thrown down'

Morning Herald, 11 May. 1885:

‘If we are destined to chronicle more of
earthquakes in our colony similar in character
and duration to the one just reported to have
occurred at Dongara, our colony will be gain-
ing for itself the reputation that New Zealand
has for earthquakes. The last earthquake re-
ported as having taken place at Dongara, on
the 8th instant, is said to have been the most
severe and alarming of any that have yet taken
place in or about that locality’.

Victoria Express, 16 May, 1885:

‘Mr. L. C. Burgess of Oakabella writes, “On
Friday morning about 6 a shock of earthquake
occurred travelling apparently from the S.S.E.
I at first thought it was the cook coming in
with my coffee the door being shaken as if by
someone’'s hand. I was dressing at the time,
and the sundries on my dressing table and wash
stand rattled violently., Several persons on my
station felt the shock™.’

‘Mr. Logue also writes in informing us that
the shock of earthquake was felt with alarming
distinctness and from all quarters we hear of
its severity.
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1887 April 24, York

A slight shock was experienced at York at
9.20 p.m. Residents stated that the buildings
shook perceptibly. In Perth many people noticed
a rumbling and trembling about the same time.
The shock was also felt to the east.

1888 September, Cossack
An earthguake shock occurred.

1888 September 27, Northam

West Australia, 28 September 1888

Northam, 27 September. ‘A slight but distinet
shock of an earthquake was felt here on Tuesday
about 2 p.m. accompanied by a loud report.
Windows were distinetly heard to rattle and the
vibration was apparent to many outlying farmers
who confirm the report'.

1890 December 7, Cossack, Roebourne

West Australian, 9 December 1890:

‘The shock of an earthquake was felt about
half past two westerday afternoon over Roe-
bourne and Cossack. News has been received
that it was also felt thirty miles to the eastward,
and twenty miles to the westward. Most likely
it was felt all over the district. The shaking
lasted for half a minute, and was followed by a
rumbling sound lasting for a minute. The sound
increased to a loud roar, then died away again.
It resembled the approach of a passing train.
It woke several people who were sleeping at the
time.

(The Colonial Secretary has received the fol-
lowing telegram from the weather observatory
at Cossack. “Cossack, Dec. 8, shock as if caused
by an earthquake felt here about 2.30 p.m.
vesterday. Doors and windows of dwellings con-
siderably shaken. Shock felt for about 50
seconds. Direction of report, NNW. to S.E.”")".

1893 April 27, Roebourne

North West Times, 29 April 1893:

‘An earthquake shock of about twenty seconds
duration occurred on Thursday morning a few
minutes after 6 o'clock.’

West Australian, 29 April, 1893:

‘A shock of earthquake was experienced here
yesterday morning at a few minutes after six
o'clock, lasting about twenty seconds.’

1896 April 20, Karridale

West Australian, 21 April 1896:

‘The Inspector of telegraphs (Myr. W. E.
Snook) last evening received the following mes-
sage from the postmaster at Karridale:— “At
8.15 this evening a loud explosion was accom-
panied by earth tremors. The building shook
very perceptibly.’

West Ausiralian, 22 April 1896:

‘A severe earth tremor, accompanied by vio-
lent explosions, was felt here about eight o'clock
last night, and caused much alarm among the
inhabitants. The shock seemed to travel from
south to north and lasted for about fifty seconds.

(The gist of this telegram appeared in our
“News and Notes"” column yesterday morning.
—Ed.)."

1896 June 3, Eucla
A slight earthquake shock was felt about 8

pm. and lasted 60 seconds; the telegraph sta-
tion was severely shaken,

1897 October 14, Wyndham

West Auslralian, 15 October 1857 :

‘A telegram was received at the Perth Ob-
servatory yesterday from the resident Magistrate
at Wyndham stating that at about 2 o'clock
that morning a shock of earthquake took place
in that town. The vibrations of the earth travel-
led East to West and lasted about ten seconds.
No rumbling was noticed.’
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